Optical coherence tomography (OCT) is an imaging modality based on coherence-domain optical technology. OCT takes advantage of the short coherence length of broadband light sources to perform micrometer-scale, cross-sectional imaging of biological tissue. OCT is analogous to ultrasound imaging except that it uses light rather than sound. The high spatial resolution of OCT enables noninvasive in vivo "optical biopsy" and provides immediate and localized diagnostic information. The first in vivo endoscopic OCT images in animals and humans were reported in 1997. Since then, a number of clinical applications for endoscopic OCT imaging of respiratory, urogenital, and gastrointestinal tracts have been reported by several groups. This presentation will review the principle of time domain and Fourier domain OCT and the current state-of-the-art OCT technology.
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Despite the recent development of Fourier domain OCT that significantly increases imaging speed and sensitivity, the OCT system that achieves both high speed and high sensitivity simultaneously at 1.3 m is not currently available. I will describe the development of a Fourier-domainmode-lock (FDML) swept source based OCT system that can achieves high speed (>100 kHz A-scan rate) and high spatial resolution (<4 m) simultaneously. In addition, the development of various miniature scanning probes that allow high-speed 3-D OCT imaging will be reported. Finally, a non-iterative digital focusing method to alleviate the compromise between lateral resolution and depth measurement range, which allows high lateral resolution over the full depth measurement range will be described. 
